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“Normal” Flares

* Solar flares: T, ~20-30
MK,

o NT HXR emission lasts ~

minutes, accompanied b

impulsive radio
gyrosynchrotro
 Flare rate




Multi-Wavele

0.6 — 10 kev Flux (107" erg em™ g7™)

8 T T T T T T T T T T T T T T T T T T T
| ___ . SXR(t) « f R(u) exp(—(t—u)/T) du .
6 -
i =
N :
| :, # E
. o
2 - %
0 [ B [ {-rl' TAA‘E). i g 5 & .ﬁi "l‘j+ gt ]
25.% 25.4 25.6 25.8 26.0 26.2

1994 August (d)




Triggered HXR,
observations of a stellar
superflare on 11 Peg
(K2IV+dM, P, ,=6.7d):
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’ Old Star Unleashes Monster Flare

On December 16, 2005, Rachel Osten (Univer-
sity of Morylond) ond six colleagues had the
good fortune to observe one of the most power-
ful stellar flares ever. Energetic X-rays from the
active binory star Il Pegasi (HD 224085) trig-
gered sensors on NASA’s Swift satellite.
Located about 135 light-years from Earth,
Il Pegq is ot least o billion years older thon our
Sun and hos only about 80% of its mass. These
characteristics would normally suggest o quies-
cent star. But tidal forces exerted by the nearby
companion couse the star to rotate quickly
(once every seven doys), generating o dynamo
capable of igniting powerful flores. The Decem-
ber 2005 outburst released 100 million times
more energy than o typical solor flare — a simi-
lar event from our Sun would extinguish much
of life on Earth. The “superflare” gives scien-
tists insight into the physics of stelior flares
that they cannot obtain from the Sun alone.
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Thanks to the flore's strength, Osten’s team
identified direct evidence of charged porticles
being occeleroted clong the star’s mognetic-
field lines — an eorly stoge of o stellor flore.
While a full-blown flare releases a burst of
rodiation ocross a wide swath of the spectrum,
the particle-acceleration signatures are fainter
ond isolated to just o few spectral regions, in-
cluding high-energy X-rays.
According to Osten, “Previ-

NASA’s TRACE soteliite
coptured this solar flare at
X-roy wavelengths in 2005.
Such events con couse power
blockouts and satellite fail-
ures at Earth. Now imagine
scaling this up 100 million
times; such was the power of
|1 Pegosi’s fiare.

ous generations of X-ray telescopes haven't
hod the sensitivity or the energy coverage to
collect enough photons” to reveal the spectro-
scopic signature of particle acceleration.

Many flares, like o record-setting burst from
the red dworf Gliese 3685A in 2004 (S&T: Sep-
tember 2005, page 17), hod been observed in
visible or ultraviolet light. But such emission
“is anly the tip of the ice-
berg of flare energetics,”
says Eric Feigelson (Penn
Stote University). With the
detection of high-energy X-
rays, soys Feigelson, Osten
and her team “found the
iceberg.”

Osten’s group reports its
. results in the Jonuary 1st
Astrophysical Journal.

— KATE BECKER
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HR 1099 (K1IV+GSIV, P, =2.8d)
event 11/29/06

* 3 detections in ~4 min., SNR~7 (15-50 ReV)

o Intensity ~400 mCrab, ~1/2 peak flux of 1I Peg event,
L,~2e32 erg/s

® XRT TOO took place 40 hrs later
o Also detected in March '06 at ~8 times lower intensity
o This event would have resulted in a trigger using new,

lower threshhold

o Superhot thermal plasma only or nonthermal emission as
well? Iron Ko emission? Radio response?



Multi-wavelength coordination

e (Catalog of ~60 sources: “usual suspects” mix of active
binaries, dMe flare stars, other active stars

— Active binaries too bright for UVOT grism
— dMe flare stars 1>9 mag. UVOT UV grism?

* VLA TOO0 proposal for subsequent flares

— Triggers off GCN notice, on source within 0.5 hour, multi-
frequency observations

o [mportance of XRI+BAT+other wavelengths
— Incidence of X® flares with superhot plasma + NT emission
— Fe Ko emission, formation mechanism

— Radio/NT HXR emission correlation

— UV response — max, continuum enhancement for dMe flares



Expected Superflare Rates for Active
Bi
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